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Introduction 66 67
While always fluctuating, the global climate is presently experiencing a period of 68 constantly increasing temperatures, with a warming trend amplified in the Arctic (Hassol, 69 2004 ). Results of large-scale simulations of the Earth"s future climate by several global 70 climate models predict a continuous increase in air and water temperatures, also leading to 71 further reduction in ice-cover (IPCC, 2013) . Since the 1950s, sea ice retreat in the Arctic 72
Ocean has been relatively modest at rates of 3-4% per decade (Parkinson et al., 1999) . 73
However, since the late 1990s, annual-averaged shrinking rates accelerated to 10.7% per 74 decade (Comiso et al., 2008) , whilst the summer sea ice extent has shrunk even more rapidly. 36.2% at the end of summer, and by 9.1% at the end of winter. In its recent report, the 85
Intergovernmental Panel on Climate Change (IPCC) prophesied that the Arctic could become 86 ice-free in the second half of this century, while Wang and Overland (2012) argued that this 87 scenario might even take place much earlier, with predictions as early as the end of the arctic 88 summer 2040. Greenhouse gases emitted through human activities and the resulting increase 89 in global mean temperatures are most likely the underlying cause of the sea-ice decline, 90 although it is recognized that the current sea-ice decline most likely resulted from a complex 91 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 a supplementary site in a permanently ice-free area at 78°30"N in the eastern part of the strait 148 complete the network (Fig. 1) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 (Fig. 3) . the open ocean and the deep sea are very rare. Such restriction can partly be overcome by 219 using remote-sensing techniques, and by the installation of long-term (e.g., annually) moored 220 systems carrying autonomous instruments allowing year-round measurements and sampling 221 (see below). However, because of methodological restrains (e.g., restrictions to remote-222 sensing due to clouds, missing long-term stability for biochemical sensors, and preservation 223 of samples in autonomous sampling devices) the application of these techniques still has its 224 limitations. 225
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The metaMDS plot also implies that the protist communities in 2006-2010 were more similar 401 to each other than to those of the years before the WWA (Fig. 8) . 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 21 Within the amphipods, three Themisto species were observed regularly and in great 418 abundance, i.e., the arctic species Themisto libellula, the sub-arctic T. abyssorum, and the 419 North Atlantic species T. compressa (Kraft et The number of amphipods also increased steadily (Fig. 9, bottom) , mainly due to increased 437 numbers of the sub-arctic species T. abyssorum. The arctic species T. libellula, on the other 438 hand, did not follow the general trend after the WWA, but was present in varying abundances 439 during all the years since 2000. Most remarkably, we also noted the occurrence of T. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 used in our studies does not discriminate between individual breakdown products, we prefer 454 the term chloroplastic pigment equivalents (CPE) for the bulk pigments analyzed (Thiel, 455 1978) . Benthic biomass within the sediments was determined by different biochemical assays. 456
Particulate proteins, indicating the bulk of "living" and "dead biomass", i.e. small organisms 457 and detrital matter, respectively, were analyzed photometrically (Greiser and Faubel, 1988) . 458
The analysis of sediment-bound phospholipids (indicative of cellular membranes) provides 459 biomass estimates for benthic micro-organisms (Findlay et al., 1989 ). According to the 460 sample sizes used for these studies, biomass estimations cover the entire small-sized benthic 461 biota, including bacteria, fungi, protozoans, and the metazoan meiofauna. At the same time, during the peak of the WWA, a similar but less pronounced shift to 478 positive values was found for particulate proteins (total biomass), whereas phospholipid 479 concentrations (microbial biomass) followed the trend only vaguely. While strong positive 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   25 values were found at the onset of the time-series study (where pigment and protein 481 concentrations were already low), enhanced microbial biomass values since 2007 were only 482 found for certain water depths (Fig. 10, right 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 26 the phylum Proteobacteria (47%), with the most abundant classes being Gammaproteobacteria 507 (23%), Deltaproteobacteria (15%), and Alphaproteobacteria (7%). The second most abundant 508 phylum was Bacteroidetes (9%), including the classes Flavobacteria (3%) and 509 Sphingobacteria (5%). Other abundant phyla were Actinobacteria (3%), Acidobacteria (5%) and sampling year (85-99%), followed by harpacticoid copepods (up to 4.6%). The expected 518 pattern of gradually decreasing meiobenthic densities with increasing water depth was not 519 documented. Instead, the bathymetric transect at HAUSGARTEN could be roughly 520 subdivided into a shallow part with both high nematode and copepod densities ranging 521 between approximately 1,000 and 2,000 m water depth (means ± SD: 2,259 ± 157 nematodes 522 10 cm -2 , and 50 ± 4 copepods 10 cm -2 ), and a deeper part between approximately 3,000 and 523 5,500 m water depth with clearly lower nematode and copepod densities (means ± SD: 595 ± 524 52 nematodes 10 cm -2 , and 11 ± 2 copepods 10 cm -2 ). Compared to deep-sea studies from the 525 North Atlantic, the nematode community at HAUSGARTEN is characterized by very high 526 species numbers, even though the number of genera was in the same order of magnitude 527 (Hoste, 2007) . Rare genera and species were diverse, but represented <1% of the total 528 nematode abundance. The overall nematode community structure at HAUSGARTEN was 529 similar to other typical deep-sea communities, with dominant genera such as Tricoma, 530
Desmoscolex, Acantholaimus, Halalaimus and members of the Monhysteridae. Except for the 531 deepest stations, deposit feeders were dominant at each water depth followed by epistrate 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   27 feeders. The nematode community composition changed gradually with water depth. 533
Differences were mainly due to variations in the relative abundance of genera rather than the 534 presence/absence of genera. At the species level, some indicative species could be found at 535 most water depths, especially within the Monhysteridae, Xyalidae, and Desmoscolecidae. 536
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